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FOREWORD

This technical report covers the work performed under Air Force Contract
#F33615-80-C-5109, "ICAM ARCHITECTURE, PART Ill," covering the period of
September 1980 through October 1982. The contract is sponsored by the Computer
Integrated Manufacturing Branch, Materials Laboratory, Air Force Wright
Aeronautical Laboratories, Air Force Systems Command, Wright Patterson Air Force
Base, Ohio, 45433. The Air Force Technical Manager for ICAM ARCHITECTURE PART
III was Capt Steve R. LeClair for the basic contract and Capt Richard R. Preston
for the Option.

Bette Davis Is the SofTech Program Manager. The other contributors to this
program are as follows:

Northrop Corporation

Rockwell International

Boeing Commercial Airplane Company
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SECTION 1
SCOPE

1.1 Identification

This volume documents that part of the ICAM Architecture of
Manufacturing designated as DES0. DES0 depicts the "AS IS"
architecture of the diverse activities presently performed within
aerospace design from a function viewpoint.

This part of the architecture has been developed using IDEF0
(ICAM Definition language) function modeling. The model presented,
herein, DESO is a composite function model of the activities within
"Design (Aerospace) Product". This composite view architecture
represents those functions most typical of the majority of aerospace
manufactures in the United States and is not intended to represent any
specific company.

This volume extends and supercedes Volume VIII - Composite Function
Model of "Design Product" (DESIGN@) published in June of 1981 as part
of the ICAM Architecture Part II Project Priority 1050.

This volume oocuments work performed under ICAM Project Priority
1104 - ICAM Architecture of Manufacturing Part III.

1.2 Background

The Integrated Computer Aideo Manufacturing (ICAM) program has as
its objective the improvement of productivity in the aerospace
manufacturing sectors of American industry. It is directed toward
improving productivity through the systematic application of computer
technology in the design and manufacturing environment. This approach is
not only ambitious, but is also realistic in that it stresses the
development of computer aided design and manufacturing capabilities. The
integration of these computer aids into the design and manufacturing
environment and among themselves wil' ultimately signal the success of
the ICAM program.

A key to the achievement of this goal is the development of the
ICAM Definition (IDEF) Methods and the ICAM composite models of design
and manufacturing. The ICAM Definition Methods are a family of
techniques through which analysts and laymen explore and discuss the
nature of design and manufacturing systems. These techniques, developed
for the ICAM program, provide a means of studying, recording, and

communicating the inherent requirements and realities of the aerospace -

manufacturing environment. They are equally effective and valuable in
many other manufacturing and non-manufacturing environments.

I-
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There are three ICPJ4 Definition Methods: IDEF~ Function
Modeling; IDEF1 - Information Modeling; and IOEF2 - Dynamics
Modeling. A manufacturing system is described and studied through the
application of all three techniques.

The ICAM composite models of manufacturing, or architectures,
record a "consensus view" of what manufacturing is and how it operates.
Composite architectures are presented in two forms: the "AS IS" form - -

representing the way in which manufacturing is currently accomplished;
and the "TO BE" form - representing the way in which manufacturing will
be accomplished with computer aids in place.

As prime contractor, SofTech subcontracted to Northrop, Rockwell
and Boeing the development of the "AS IS" function model of design. This
model is presented in its current state of development. It is expected
that refinements will continually be made to the model as a result of its
use. The vast amount of information which it contains makes it

* impossible to comprehend by cursory examination. A tremendous effort has
gone into the preparation of the model which is the end result of this
project. This report summiarizes that effort and presents the critical
features of the resulting model. Many stages of critique, validation,
and checking have been invested to make sure that the published model and
glossary are as complete, readable, consistent and correct as possible.

Architecture Process

j The necessary first step in increasing design productivity is to
understand current design practice precisely and to record this
understanding concisely. This development of understanding has two main
phases:

*Study specific company design

0 Evolve a composite understanding

Factory View

Understanding of the current manufacturing design process must he
based on the detailed factual information which describes this process in
those companies which successfully produce aerospace products. This has
been called "Factory View" information. The Factory View of
manufacturing design is different for each company, for each division of
each plant within a company, and even somewhat different for each
organization and each individual within each plant.

1-2
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Composite View

U Une objective of ICAM is to develop improvements in the design
process which will be broadly applicable across the whole aerospace
inoustry. In oroer to do this, it is necessary to have some
understanding of "general or generic design practice." Such an
understanding emphasizes the essential information flow, functions, and
material flow necessary to all design processes, while de-emphasizing the

H differences of organization and terminology among the various factory
views.

The model representing this aggregate understanding is called the
"Composite View" of design. The composite view model presented in this
volume depicts design as it exists today in the form of a functionH model. The composite view of the existing functions carried out in
design which has been produced in this project emphasizes the technical
aspects of current practice for the production of a single, new major
aerospace product, such as an airplane.

Architecture Validation

From the first week of the project, a constant process of review
guides the development of the architecture. Each version of the
architecture is distributed to the coalition members for comment. These
versions receive a "Working" status meaning the architecture is
undergoing change within the group responsible for its development. The
coiaments cause changes ranging from complete restructuring of various
levels of architecture to clarification of individual words used in
detailing lower levels.

This process of revise, review, revise continues throughout the
building of the model. When the coalition decides that the model, or
portions of it, are ready for industry review, the status is changed to
"Dra ft."1

Every six months throughout the project, an Industry Review meeting
is held. The Industry Reviewers represent various manufacturing
companies. They review the "Draft" version of the model to insure that
it is representative of design as a whole. Portions of the model that
receive a consensus of approval are marked "Recommended." This signifies
that their content is recommended for Air Force acceptance. Portions
that do not receive consensus remain at "Draft" status and receive
further review and revision.

1-3
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1.3 Functional Description of Document

This volume III documents the Architecture of Manufacturing

function model of Design (DES0) which when combined with volumes IV
(DESI), V (MFGo), VI (MFG1 ) of this report make up the complete
ICAM Architecture of Manufacturing. Volume III - DES0 is an
integrated composite IDEF0 model of functions indigenous to Aerospace
design and manufacturing.

This volume is intenoed as a guide for the development of IDEF 0
models by systems analysts and data base designers involved in the
integration of new design manufacturing and computer system technology
into the design and manufacturing environment.

1-4
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SECTION 2
REQUIREMENTS

2.1 Development of the Composite Design Model

During the course of Project Priority 1104, several tasks were
undertaken that resulted in recommendations for changes being made to the
Design Function Architecture. The three major sources of these changes
were:

1. Addition of Sub-System Support Arrows Task

2. The 2-Way Arrow Removal Task

3. The DES0 Arrow Trace Task

Each task is discussed in one of the sections which follow.

2.2 Sub-System Support Arrows

A first source of DES0 change was the addition of sub-system
support arrows. These appear as "mechanisms" that alert the reader to
sub-system support roles. The sub-systems incorporated into the
architecture within this volume are MCDS (Manufacturing Cost Design
System) and QA (Quality Assurance). The mechanism arrows are labelled
"sub-system" where more than one sub-system supports an activity.

2.2.1 MCDS Integration

The model presented in this report includes the results of
partially integrating the "AS IS" Manufacturing Cost/Design Guide
Computerization Subsystem Function (IDEF 0 ) Model into the "AS IS"
Architecture of the Design Process Function (IDEF0 ) Model (DESo).

The Option III - Revised Integration Procedure (October 1980,
WPAFB, Dayton, OH) was used to identify and clarify how each of the
MCDS0 lowest level functions supports one or more of the DES 0
functions (through Step 2 of the Integration Procedure). Because of the
magnitude of effort required to perform the complete integration as
delineated in the Integration Procedure, the integration of the MCOS0
subsystem into the DESo system has been completed only through
Integration clarification (Section 3.2, Integration Point Description).
Specifically, the integration has not been completed at this time for the
Integration Communication Analysis and the Exceptions Reporting.

Further discussion of this effort is available in Appendix A of the
Project Priority 1104 Technical Report dated April 1981.

2-1
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2.2.2 QA Integration

The QA (Quality Assurance) model was integrated into DES 0 using
the revised integration procedure presented in volume II of this report.

2.3 2-Way Arrow Removal

A second source of change to DES was the removal of 2-way arrows
from the activity diagrams. The decision to remove the 2-way arrows
arose from a concern for the readability of the diagrams. It was felt
that the syntactic form, namely, a double-headed arrow with accompanying
dots, did not clearly portray (in a graphic sense) the feedback loop it
represented. The transformation of the 2-way arrows into appropriate
feedback loops did succeed in depicting the circular flow of data. On
the other hand, the proliferation of new arrows added more pipelines to
some alreaoy-crowdeo diagrams.

It was also noteo that, in the case of diagrams with numerous
ICOM's, the deletion of a 2-way arrow means that the feedback
relationship between an input or control and an output would not be
explicit because other entering and exiting ICOM's obscure the
relationship.

In the glossary for DESo, both the outgoing and the return arrows
were defined within one entry. This practice has been continued in this
report in order to retain the original close link between the intent of
the two arrows. Thus, the definition of many items such as "response,"
"report," "change request" will be found coupled with the definition to
which such items are a response. This arrangement eliminates ambiguity
about such relationships.

2.4 DESIGNO Arrow Trace

The DES0 Arrow Trace was the largest source of change
recommendations to the Design Architecture. The close examination of
DES0 required by this task produced a large body of suggested
changes. These changes varied greatly and were categorized by relative
significance. Although no numerical breakdown of the amount of changes
in each category is available, suffice it to say that there were many
more minor changes than major ones.

2-2

I



AdIancen Re

7, .. w .7

Aill A 113 4111 A1123 A 131 T13 A ?1' A M A1-7, Al3

1 dentify P'"f"o"' PnfO. Conduct E 1., Sw-nn k/ ,w t, '-l
N.tjld AMs.,Ch Gpcnws,-1a Matweris and Ragn . Pln., , I.- Aool.cacl Te,n-t1 Cos l

Daa It'stqt "' Da. royns, 0,f Tehlnocqy f.b,, MaO

A112 A114 A172 A124 A 13' 12 , 1,3 A I i A1224 A1231 A

C.ttoy and S~nn~e C-tloc Anatvs - nv, vI S, I FC "0 "' So.ted
Anolia fies..' n LSvstem filocu Appit et f tn ,t- ,tI Attau.fl.., M.,..
samaCtt D.11.wnunt Ep ,' , R-.- he "'0""'nt PrqrerfltattltO R-. S-fl- Trrdrtu'og ho.

ILI



A14

( r AlA 44
.122n A142 A14

C O tt R@vum"t *

-~~ ~~' A~~O , dcOl wth C.'"

f R ~ . o-, K

V. IV /- v 11

31 31 4 414 A4 A 42 A 43 A . A143 5 A21 1211

a It'-I Comp-. Con~p S.tn' S"I.., Rety r,
9"' ~~~~~~~~~.rv M,,tOO Operot~oos ant OPlu' ,ht,.'4 ,,tJ. ta r.'

ICAM(



p0
I _

K.~

I0

)0

czd

A21fA 1 21, A::,A 2

I/ -

/ ; .

/ /!

.
V " , \

4A . A A A22
"'.",--, A MA.s/ ' / " -

,- 1/ /t2 5

A, A,',,f0- "' A 222

"I'll. ""n
51 ) 3 , A A 21 44 "'. " A. A22?3 A22,

, ,, oo .. s' D5C0 , " .OCt~~l #,i o 5 s d'f ou

* ' .o . . .... . . .. ) ............. ' ''.' . ... P 0ss .. .. .... .

A-l-, ~He "1,.r 1- R lk R"1t R, 5I,.', 5,,, ss1 s4.A.,.2 ., 5 4-A 50 00 ",5p13,C A21.5,, ~ IA'142~ Rops44 )'ucs*.n H ,4 A u ti Rhlh

ICAM COMPOSITE VIEW OF AEROSPA DES
,3



AA2

A223 A224 A225 A21A23 A24 26 21 A2313 A232S 2 A3 A 3
on du t R r th' Asi Do. - Evpd ut t Con e valuate n A rve Adfodprok F rearc O t a c srrae C o,. o tt

D Q n Pr c tlat 27sq ' Corp ow Datroton aals PoaanPocdrs At 5tS Cp tr M On -nd

A2313eent A2315a Analy32se33sA33
A 22~ 222 A223 A1113 A2241 2 24 A224 5 A 2 S2 4223 1 -23t A2314e Aontai 0233 235 23 t

dta aoat n d P tanta Docasan Cpo l Enatoata Cos t. Asaaltt bl ocae t Ad apt tt Ad t Co strmlr ott* @ Ert. Dca retr CSwa ttn Coo

DiAe alt a ccsbl Tatro Pla n and Co sul t s and Sc al n Methods and Vet cat o nd s~ trol ch p~loa 'alaaton Alt.

Ccte Impact.9 p Do in o Results Paa r o sr n c to yai A t er of . a h m ach ".MTlq e sts Rq~e nl ~ vWR .m'1 A33 A15 A37 A

Ulm DEIG COMPLETE INDEX OFclc CONTEt



A3t A37 A33

Design Oea' e's
L0001t D-vr e~

A31t A312 A~3Anal,e At,3 A322 A323 A324 AJ3i 33
R'.-ii~ n Ani. " foa 'oN" iqr ca Re- , . S.-ve 1", F.naI"' tir eesFort _a, outaiull niid eina Control

9nTechtnological Layus roui nd Func Iron n aa AprvlOsu

4 A331 A01333 A233S A- ItIt A3i13 A3121 A3123 A3132 A3134 A.3142 A3144 A3l51 A3153 A3212 A3221 A3223C-~n C"n.. n C-r1-e Cost ldeIy Gai.,cr' t Cuu, 11 1 E-auar. Det--tn Evaluate Pott Pet-n Wre 'r Evluffte NPrepa A.-ie R-fspS,!- Sstat Obiatioss and ptei,'n~ v Intorraton .. r ndAn"Iy lnIii.d loiiaca and Refine fo"ra lrretx asi 0aot Ond Enwra.e Perfrttan
Mwet T'ail. Offs Povet Us) at. i nru Toil tan, -ot I nt, I.ce SoIISat Airainsps Layout% Onos, Dr ndo Test and

N- ".y IlA3) A2334 A2336 A3117 AJI 14 A3112 03131 ADt33 A3141 A3143 A3145 ADt52 A3211 A3213 A32 A
I ~ Cnti Ant R Ondpc- z n n

Coq 110Z nl ,an Pn' dtot Faaiaate fI U.ipit ~ w Plan.. :a: ttrbap~ :0Vr.o A da SInn Appan R-ior1ato De-agol rs rrir Alt-- A- , in k ar A)al. Intnl a n CAn tose Iner e, Oramn ad nqaa PhovIra" C..ne D- A.0w P-nIlr n Data j''x

)NTENTS



FTR110410000U .
8 September 1983

ICAM

INTEGRATED
COMPUTER-AIDED MANUFACTURING

CONTROLPLANNINGDAND

ETAD GROUP TECHNOLOGY

FUNCTIONS
DATA BASE

/.

aMFG

DAT ASSEMBLY

SIMULATION,

A337 A333 R M DELING, O.R.
'."... Reo, On MATERIAL

" , ,, ..... I o, .,- D,. HANDLING
. al., ANDSTORAGE TEST, INSECT

a 32'QUALITY2ASSURANCE

a*3 A3..3 A3232 A3241 A3243 A332 1 A3322 A3331 A3333

.. , p P i . ' Rev-ew Chol ie PPepart Re . V pre ReleefW PRe rore RUte as

F',. * o - . $ -P et, e i r c n o r Oracibshfy e an . Aetkon e Re ge A vnTooti Rlae 0--ac ,

A32.1 03231 A3233 A3242 A3311 A3313 A3321 A3373 A3332
* P 'i~e . -eee Eauae Fot Perlor Prepar Meea Ritletii Update Data

er~~ ~ tirl C Pal~r o Prudaebtity Sirtctt'rrentatv Cflectiirr Releas Degree Advacf! $-a a"d
S., .Ssre a PiOrtUCe Resuts C-ovd--ariOn Funr-Ots Docrimntar-on Data Order, Statu$ Fre$

, I ult e Dat, ndSt

iSign Orf



FTR110410000U --

8 September 1983

ICAM
INTEGRATED -

COMPUTER-AIDED MANUFACTURING

DESIGN

MANUFACTURING P

ND A NDFABRICATIO. . .. . .
GROUP TECHNOLOGY FABRICATION

FUNCTIONSN

MATEA

AA MAO A3A2S M3B A333Y
A-' • * .. R e "P.MO DELIN G,,a-

o''
R.e 0.



FTR110410000uJ
8 September 1983

S SECTION 3
DES0 MODEL

3.1 Node Index-DES0

Node Index of Context Diagrams

A-3 Get and Use Aerospace Product (Context)
A-2 Get and Use Aerospace Product

1 Plan to Accomplish Objectives

A-i 2 Develop and Produce Aerospace Product

1 Manage Product

A-0 2 Design Product

3 Manufacture Product

4 Provide for Product Logistics
3 Use Product

4 Maintain, Retrofit, Rebuild Product

Node Index of Main Model

A-0 Design Product (Context)

AO Design Product

Al Develop Conceptual Design

All Conduct Research

A111 Conduct Basic Research

A 1111 Identify Needed Data

A 1112 Collect and Analyze Research Information

A1113 Perform Research

A1114 Summarize Research

A 112 Conduct Exploratory Development
A1121 Perform Geometrical Investigation

A1122 Conduct System Development

A1123 Conduct Materials and Process Development

A 1124 Analyze and Report Exploratory Results

A113 Conduct Advanced Development

A1131 Evaluate Research Data
A1132 Conduct Applied Research Studies

A1133 Recommend Potential Applications

3-1A
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A12 Analyze Customer Requirements

A121 Define Requirements
A 1211 Establish Performance Objectives

A 1212 Evaluate Variations on Objectives

A 1213 State Requirements

*A122 Determine Technical Feasibility

A 1221 Interpret Requirements

A1222 Compare Requirements With the State-of-
the-Art Technology

A 1223 Evaluate Applicable Technology

A 1224 Forecast Attainability of New Technology
A 1225 State Technical Feasibility

A123 Determine Economic Feasibility
A 1231 Subdivide Major Program Elements

A 1232 Estimate Cost of Major Program Elements
A 1233 Estimate Economic Feasibility

A13 Formulate Concepts

A131 Develop Product Concepts

A 1311 Review System Requirements

A 1312 Develop Trial Concepts
A 1313 Validate Trial Concepts

A 132 Perform Interdisciplinary Studies

A 1321 Review Configuration

A1322 Perform Task Analysis

A1323 Develop Design Concepts Layouts
A 1324 Analyze Dynamic Properties

A133 Define Candidate Configurations

A 1331 Refine Design Requirements and Assumptions
A 1332 Determine Acceptable Geometry
A 1333 Conduct Performance Analysis
A 1334 Conduct Operational Analysis
A1335 Perform Product Synthesis

3-2
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A14 Select Candidate Configuration

A 1.41 Perform Configuration Trade-Off Studies

A 1411 Establish Mission Performance Data

A 1412 Establish Operating Cost Data

A 1413 Establish Maintenance and Reliability Data

A 1414 Establish Producibility and Cost Data

A 1415 Rank Design Concepts

A142 Compare Performance Predictions With Requirements

A 1421 Compare Mission Performance

A1422 Compare Acquisition Costs

A 1423 Compare Operations and Maintenance Costs

A 1424 Document Comparison Data

A143 Select Optimized Configurations

A1431 Select Optimum Performance

A 1432 Select Optimum Acquisition Costs

A 1433 Select Optimum Operations and Maintenance
Costs

jA 1434 Rank Optimum Qualities

A 1435 Identify Candidate Configurations

A 2 Develop Preliminary Design

A21 Refine Candidate Configurations

A211 Refine Product Configurations

A2111 Evaluate Configuration Geometry

A2112 Study Basic Function

A2113 Expand Selected Baseline Data

A2114 Refine Geometry and Configuration

A212 Define Subsystem Concepts

A2121 Define Subsystem Requirements

A2122 Configure Subsystems

A2123 Size Subsystems

A 2124 Develop Subsystem Interfaces

A 2125 Prepare Subsystem Requirements and Layouts

3-3
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A 213 Perform Subsystem Analyses

A 2131 Analyze Subsystem Performance

A2132 Analyze Subsystem Size and Weight

A 2133 Analyze Subsystem Interface

A 2134 Analyze Subsystem Cost

A2135 Document Subsystem Analyses

A* 214 Conduct Performance Analysis

A 2141 Analyze Mission Performance

A 2142 Define Performance Potentials

A 2143 Compare Mission Versus Performance

A 2144 Prepare Performance Report

A 215 Synthesize Candidate Configurations

A 2151 Verify Completeness of Performance,
Design, and Test Requirements

A 2152 Verify Intra- /Interface Compatibility

A2153 Synthesize Candidate Systems and System
Elements

A 2154 Document Synthesis Results

A22 Select Optimum Configuration

A 221 Compare Candidate Configurations

A2211 Establish Comparative Parameters and
Standards

A 2212 Conduct Trade Studies

A 2213 Evaluate and Document Comparison Results

A222 Rank for Optimum Performance, Cost

A2221 Update Effectiveness Models

A2222 Conduct Effectivesness Ranking

A2223 Document Ranking Results

A223 Synthesize and Redefine Configuration

A2231 Review and Organize Data

A 2232 Perform Synthesis and Resize

A2233 Assess Intra. and Intersystem Compatibility

A2234 Document Synthesis and Rationale

3-4
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A224 Verify Recommended Design and Requirements

A 2241 Update Integrated Test Plan and Correlate
Design Requirements

A2242 Compile Test Results and Complete Required
Tests

A2243 Compile Analysis Results and Complete
* Required Analyses

A2244 Evaluate Cost, Performance, and Schedule
Impact

A 2245 Document Verified Baseline Definition

*A225 Document Selection Process and Results
A2251 Assemble Ranking Methods and Results

A 2252 Assemble Verification Methods and
Results

A 2253 Document Ranking and Verification Data

A23 Conduct Management Review and Approval

A231 Evaluate Program Management and Administration
Controls

A 2311 Adapt Decision Control Process and Designi Reviews
A 2312 Adapt Data Management and Technical

Communication

A2313 Adapt Work Authorization Process
5A2314 Adapt Cost and Schedule Control System

A2315 Formalize and Implement Tailored Procedures

A232 Evaluate Financial Impact

A2321 Establish Cost Data Base and Allocations

A 2322 Determine Funding Source Alternatives

A 2323 Estimate Follow-on Potentials

A2324 Estimate Expanded Competitive Capability

A2325 Document Impact of All Contingencies

A233 Approve for Detail Design

A2331 Confirm System Meets Mission Needs

A 2332 Confirm Demonstration and Validation Results

A 2333 Confirm System Trade-Offs and Producibility

3-5
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A 2334 Confirm Risk Planning and Alternates

I A 2335 Confirm Cost Objectives and Program
Management Plan

A 2336 Review and Approve

A3 Develop Detail Design

I A31 Develop Design Layouts

A311 Review Preliminary Design

A3111 Identify Preliminary Design Problem Areas

A 3112 Identify Information Required

IA 3113 Gather/Create Information

A 3114 Evaluate Design Alternatives

A 312 Analyze and Refine Preliminary Design Layouts

A 3121 Coordinate and Analyze Data

BA 3122 Design Layouts and Alternates

A 3123 Evaluate Improved Layouts and Alternates

A313 Lay Out Interfaces

A 3131 Collect and Analyze Data

A3132 Determine Interface Types and Locations

A 3133 Develop Interface Layouts

A3134 Evaluate and Refine Interface Layouts

A A314 Analyze and Refine for Technological Impact

A 3141 Collect and Analyze Data

A 3142 Perform External Systems Analyses

A 3143 Perform Internal Systems Analyses

pA 3144 Perform Interface Analysis

A 3145 Evaluate Analyses

A 315 Prepare Design Layouts

A3151 Prepare Basic Layouts

PA3152 Prepare Interface Layouts

A3153 Evaluate Layouts

3-6
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A32 Prepare Detail Design

A321 Prepare Detail Drawings and Data
A 3211 Plan Detail Drawings and Data Forms

A 3212 Prepare Detail Designs

A3213 Distribute Unreleased Drawings and Data

A322 Review for Form, Fit, and Function

A3221 Review Envelope Drawings and Mockup Results

A 3222 Review Physical Subsystem Interface
Requirements

A3223 Review Performance Test and Analysis Results

A 323 Review for Producibility
A3231 Review Capability to Produce

A 3232 Review Design for Cost Impact

*AI3233 Evaluate Producibility Results

A 324 Finalize Drawings and Data
A 3241 Complete Drawings and Design Data

A 3242 Finalize Supplementary Coordination Data

A3243 Prepare Release Package

A33 Release Detail Design

A331 Obtain Design Approval

A 3311 Perform Checking Functions and Sign Off
A 3312 Review and Approve by Originating Group

A 3313 Prepare Release Documentation

A3314 Approve for Release (Program Management)

A332 Release and Control Drawings and Data
A3321 Release Design Data

A 3322 Release Tooling Coordination Data

A3323 Release Advance Orders

A333 Report Design Release Status
A 3331 Perform Release Recording

A3332 Update Data Bases and Status Files

A3333 Release Document Control File

3-7/3-8

L ----------j



FTRI1.0410000U
8 September 1983

I-I

-

(0
N

z (0

I--

C) 0



FTRIIO410000UJ
8 September 1983

I-O

a0 j

U a cc

0 oz .8s* -. 2M .

0B. -=g

3-0



FTR1IO410000u
8 Septemer 1983

00 E

z
0 U
o
U

t*
- I-

dI-
x

all

z
0

luu
u

< 0

0 0.
w

z
w ul

0.

0

wz

LU

I-

- M

0. > U

3-11

L.z

5



FTRI1O410000LU
8 September 1983

°'"

> as

-C q, -c
wS

-C E

ra -a ...

c
3: C U

a

vI,

Ml = = =""3 h. " '

0- L.

}-102

00

E a 0

Ca03 2

0 Ml4 *0

O ' '0 C .

c

LL)m -0 .

Z. I~ Z .

1699 ci . -A 0V

w-a .UCUu
0

0 4-

a cC C. c R

3-12



FTR110410000U
8 September 1983

'nz

________________________________________g ot_____

0

7 w

. v U
a 02

Ll 'A

'AU
IAo

'U

3-13/3-1



FTRI1010001
8 September 1983-]

2 ~~f .~ o iz 0 .

E t C6

hQ 2. c

-C~

=- r- * 11 = 0
-4. -C0

Ch CA(A

ts E E C

,. ~ ~ lb I

0. .2 141

IL aOAa .4.

-. cal Cc Cib

3-15



FTRI10410000u
8 Septenwer 1983

z I

4'

08

£ 
.1

'A (a t u

a~ a.

U . 0

o v Z

2 "Z

21- 
- MEI .4

M E~ c 9 E

4C0 -0SA

E c

'5~ -Cr .- M cc

> 0 0 
r - g

=0.c... 
w=u R-U 4 c

Cz 1 = 0
~a

c 0

.21 Cci .. ?J to 4-U ..; v0 aU

3-16



FTR110410000U
8 September 1983

i00 0~*~ 0

- 6-i

LUU

UU U.

ro 0

z

LU

UsU

<= F3

go 
0

TCz
3-731



FTRI10410000U
8 September 1983

0~~~6 'A-" O ' ~ iI

0 to
0~ C- z~--
0 c~h,--~*~ -

.a 0 9 1 2 -6
r-- -

*b 2 o

~u 00
U W2 0-

40 E * d

ci R. E 2S

E AA

A E ~ .
* - ~ J .

c i 0
~~~~ r ) C(.

z- 0u c~ C5
4A C1* o 0-

p~I 00. -0 fj0

o4 --o C-~

t.I-cd~10 - M~~~~-~ ~ ~ f .A.3 .



FTRIIO41OOOOU

8 September 1983

~t -

. . - -. . -

- g

, -; " -- .- .

2il

O .- ' = - - s

a~IL

o, "-- , ' ' .-R " -11 I - i-

-,---jj---- ., ., ,

- 0

M. . _0. , . .. ,. ~ Z ..

3-20

o *~ ~ %E
t

IL c

g g

7 GE

~t c

0-

E~

- 3-20



FTRI1O41OO0OU
8 September 1983

I

,0 0 0 -

I

0.
k I

Uc
P4I

u , A

II

u3

0. E

-/-E*4 0

Ua

Ic
- * 0
U( a ~

I- I-

-cc

c f-

3-21/3- 22



FTRI1O410000U
8 September 1983

A 5

E y~oE

0 20

EI Co
C

EU 0

C. 0 Al
c* 2 0 v 2 3 -

c go a i0 0!Z E. - .J = -i LL)t a-. a

o .~g M

*3 ex -

.u~5 ~ to

3-23.0



FTRllo41oooou
8 Septemb~er 1983

-. - N --

aa 5.

1 0.

E

A isa

U E E

co0 E

v j CL
'A CWC

a.

9 IOU-8 E S

U 0

E~. *042 4-
'lit C. t" C

U.E

.- -E 0- ~ £

3-24



FTRI1O410000U
8 September 1983

oA M

(Ag

IVI

4) a 0

0 U

LA.

41 > Luz

3-253-2



FTR1O410OOOOU
8 September 1983

E z- v

- -

- ~ r 4-) ,

E 0 cu

Q .

0
> -

0~ O~C L

0 'AE~ 0

I.E 0. E

Q E

(A *2 cc~

0 cc

40 0Y 10 Go~II~

_a M'0 C 0 - E

0L .0 0 z =U0~ 00 EUq..c -s0 a
0 0 0 0  

UU
0

02 v Q .- Q 00 0 0 E R
0 C.)

-0 off M v rib 0 0Cu

0 = t

0c 'A 0~C , E~u- U'Al = 5
iOQ E ~~

0.3-27



FTR110410000UJ
8 September 1983

;33 .j; I z

(A -0 
B

.c 0

C F

0 * IZ

0-y E

xU e

:ok

-J -a E zc2

at 00 44 S C
.2-

A.. In

0 0

3z ~E 0 0 -

0 )00 i-- -

.jg C
- L

3-28



FTR110410000U
8 Septemfber 1983

OA -~ j~s~ -

I '
,

UUI-

U'U

A A

0

0

w
z 6 - i

>
0U

0

3-29/3-30



FTR1041OOOU
8 September 1983

Ru CcA

o -a

~0 0 L.

-II~

• . .. 0

C. 00 ;9

i., M v -- ' 0=

if-1 .2 R= o 2 o >'C

VS 0 4*0

i

. . . . I . i - i

3-31



FTRJ.10410000U
8 September 1983

00

It -

.2 a

r~
0___RP_ s

) 2 -

U E

03

2. -a d)U

a' .C

In A0 F-0:

0 .0.o .s

c "Or 69>

I r-

LI 00 -10t
z 0. E 36 inc

xa E

~e 0r.-o 002 0

3-32



FTRI10410000LJ
8 September 1983

u U

zz
< 0

z > j

co -0Z 0

C >U

60 0
cU

C 0

w w

3- 33/3
<1- Tic



FTRIIO41OOOOU
8 September 1983

!!
I.ca

" _ * 1
--

3-35 ~ ~



FTR110410000U
____ ___ ___ ____ ___ ___ ____ ___ ___ ___8 Septemb~er 1983

uulu

I z

uC

z zg
au IL> al

z .5
voo

SUU

ha C

o~ C~

5 ~ ~ *-' c 0r 1 E rI >1 E V

~*~~.2
->U

E Co

-- z

m~ 'A .0 SL

IL - -U* -r

3-36U



FTRI1041000OU
8 September 1983

t U1.

IA
- g

aww
so so

o< 19 acUc

qjS

xU

c A

I.. 1.

UA'

-E 'U

lz I



FTRI1O410OOOU
8 September 1983

UU

A -s

0~
z~~~ ~ r- 

-:A 

-n

1-0

X) -U 0 o 2 MA 0

CA 0 c 0
Z E)

Uo CA~~ >
Q*-C -21z~ wa

iMf 5C
E U

00

C-3 - 1waw
2~ o -- E ucj -M 0 a z E C3M = - . - - - JE ~ ~ fj .0- c

OLu fA M2 > E
to rA 72.2 -

C o0 0 a
w CNA 0 iA0 -0

3-38 U



FTR1041000OU
8 Septemb~er 1983

~~0 00.

Iwoj

A
aw

<Ij1

IA-

zz

LLU
LC LU

z U,0 -1LU

U<U

u 0 ' ,

CC.

(A 00

j z z
0

is 2

3-39/3-40



FTR1IO410000U

8 September 1983

Ic

a:( .. 0

_- 
C s

- 0 c

-C t

A.. =

C 4

C:6C

-- ,,,. - , = 
a _ . . r -,

.2 . Cs 0U

e . _. ,,. ,., -

• -.. 4),,:o .- ,0--

CA

w* C

= C

IA 4- >, -

3-41
---------------------------------------- Izj



FTRI10410000UJ
8 September 1983

CAo9

U.CA

IXU IM

UE

0

IAD

Li M

-. 2.M
A- R0 0.

Ma E

-6u CL ~t 0=-

, CA

-u~ 'A -. *
.2 0 g :r:2.5

0.
Zu o U.r

0 CAu = -- .

o r

M-4
0 C 4)



FTRI1O41.OOU
8 September 1983

o0 0

00
FA'U-

U

41 u1
0 PUR-

LL

0

-0 Z LAI

0 LU a

z
>

I-

< z

_j w <

I

400

xw

3-43



FTR11O410000u 5
8 Septemb~er 1983

, - -, 5

2Z CA~

10 $ 8Iq - E

0 ~

I r
z ACA

16 U -
o V

3j

12 -a

ID E OI E 5
H> r

.22 0

E.~o E

In 0 C, ,J'

C- .S~ AA (A
29 -t~~*~z~? L, - -C

z2
Lu uVCv

3-44~



FTR11041o0Jc0U
8 September 1983

00

Lwau

ma..

In-

zz

0: Z
L'U

U 'U

IL-

UL

0 U

- <-

ILUU

3-45/3-46



FTRI10410000UJ
8 September 1983

w to

V. IE
_C -0%

.3 ., .2

3-47



FTR110410000U8 September 1983

I

ZS

z --

z

-ii I- -

iE.
r

.s o o --

R~ a..

. . . 1 r.

;A H V a wOr

a W. -4
-_ to e- a2 .

-1 . w . 2! " : 5 .CZ-84 ~ ~ ~ o. n z.2 E

V a " 
"  4.
0 -0 

0 C

3-48



FTR10D41000OU8 Septen*--- .1983

0

cr3
1.K

4'v

USCP

C. L

.2,~o ______

.5 P

6 M J

LU IA -

LU

0 ZK

a Im. l.

C LZ

w aw

0 (A

MI

Lo U

Z LU

.'K 01 U,

ILL

3-49a



FTR110410000U
8 September 1983

-I.'
LAJ ~ ~ W0%4Z

L6£

ce-

9K Z
-Jl u C

U.2

U.* 14

LU E

0Cc

tj~~m - -07 E

U UI

;2 - il =
of cc

c V -
c A 5,

tj~~~ = Llz0
C u .0>.

CL EC &-.0 U
E = MCUU ~ C C-

E~ 0z ..

c~ to0

C W. C 0
- - I C sC.

-z E Wu .;

CL >' > CL

E~ 1 o- ? t0 '
- :)0 -0

3-50



FTR10410000U
8 September 1983

LL

MAV

< I--Co 0-

=UU.

<.JJ
> CL -A
LU IL Lz<z

LL.

I.--Lu

WZII

A ujz
z 0

AIA

3IL/-5

gg1



FTRI1O41OOO0u -

8 September 1983

E0

20

IC

3-5



FTRIIO41000OU

8 September 1983

I.-

o o-

oww

"I{

VA

_-. . - soI-- -

ib

00.-

f 28

|!,

U' --,
5 iP -C -

w i U /* ---". I-

c - .E w E

~o. 0 .- -

z E u :'- CA -

3-54j

Z =. ., -'-= 0 U
:'" x . --_ - -= = - = M

= =., ,,: .=' =. -. ' <

. . . . . .. .. . . . .. . . . . . . • _ . . . . . . . . . . . . . . . . . . . . . . . . .



FTRI1O41000CU
8 September 1983

0 0

'o

U. c

I0

IL-

Ma LL

00

0 L0

uj z

Lu

UL
c .1

1 1
U'U

UL
LLI IA
2 < U.

0 uu

C C
N -

3-55



FTRUiO41OdOU
8 September 1983

- - -
CL - -

0 * -- .- -~ -

_W 7a >. - ' .--

} -.= 1J - -"

'' - E - . '

l1 u j - -- j I .

-, C , . -Z o .

o -

.2_

IA

Z 3P 7, =.8.'' ,

4 z _ ..
S o . = 'o ....

o CF <

- - E I

z~~ ~ a. E M r-0 ,

x t~

.3 .13

3-56 4



FTR1O410OOu
8 September 1983

0 0 0

C CL

I0

o 40) rI*4c u
ius

UU'

4) zu0

UZU

00

of w

C,--
*0 M <t

WU u

u 
z1



P* IlU410000U
8 September 1983

0 00

u 0

CKV-:

z wl

0

1..

UZ S

aca
'cc-

A 0
16L- I.

Z Us

U -~ u- a

C0 .0

Ad - Ao

IL ag It4 I 
cc>

r C *

to a

CC >..

E. E

z~ U

E~ E

E u 03-58



FTRI1041000OU
8 September 1983

0~ 0o

guwi

.2'.j k

:u

4A I-

a. (A0J 0L #
c 4

u -.

1' 4, 3..5 111
sfl M U i

jsz.



fr I N±±.U4..UULLJU
p 8 Septemb~er 1983

0 00
Ij 0&-

cc 00

t Mz
k -

LU z i

cc E

:1~ Cu ; -
> tu

- -U

~ .-~0.Z
JCC 12 c~ 0 C0.5

(9~~4 0U 0 U 0'.~

03-6



FTR11O410000Uj
8 Septemb~er 1983

-U U

-: -

L U

> 
-U 

t-- 
-

W

z

L6-J
z cc 0U

tac z

020

u-

IL-

3-61/3-62



FTR 10410000U

8 September 1983

I

I

(A

F"")V

!M

b. "

LL

- U-6

U
0

IA

I IA
I .U 3-63



r.
 

.:
-

A
 ~
.
U
 O

E
f'I

M
E

 
C

A
N

D
ID

A
T

E
 

aJ
N

fl
G

U
il

A
T

'I
O

N
S

 

B
oi

!: 
1 

-
as

es
 k

c.
..i

lrr
ic

a1
 a

oa
ly

si
l d

at
a 

to
 

re
fi

ne
 

de
si

gn
 

re
qu

ir
em

en
ts

 t
~n

d 
a:

.-s
um

p-


xi
o

n
s.

 T
h1

:-. 
in

"o
l1

1c
s 

il
 r

eg
r(

.m
p

in
g

 o
f 

in
iV

.r
m

:H
iu

n 
;.m

d 
u
J
l 
as

se
~:

sm
en

f 
c.

f 
th

'!
 t

re
ru

.b
 '·

 f 
ll

l:
: 

;.:-
on

n:
p

i 
ci

~·
vt

!k
)p
me

>t
t 

b
l a

ud
it

io
f'

. 
?

f;


m
;t

r
) 

th
:S

t£
~n

 
~d
.r

tv
!.·

.r
s·

· 
~-
r 
~
n
t

il
:--

...
d. 

f!
 

<:
:!e

:::
.H

.:.J
. 
n

w
 r

~:
qu

F.
!'

":
J;
e-
n'
->
 ~

.:\
c' 

.:.r
f;s
u
m
~

.o!
 io

r.
! 

tn
·:

· 
:!;

o_
))

iH
hJ

~.
:i

 t
uJ
..
~ 

-CJ
.:J

cr;
;4
t
H
~J
 

3:
:n

 
·1 

-
~
':

.t
hJ

..!
:~
 
1
~
e 

.n
i 

ii
!~
Ol

l 
fv

o
r1

 

:::
~:l
~ 

· 
f:

, C
S.

!..
;!t

".;
!lr

.J
' 
-
~
~
t,f

i:
~·

:;
:.

~
:-

:~
 g
-Y
t'

!T
C~

!'
; 

L
n

! 
;:.

.:o
-..!

f>
l:

a
hl

!' 
~:
'f
tr
•:

:t
r)
 

a
])

'!
 
;n

.,
-.!

<'
ni

:U
!~

 
t!

w
; 

ll
~

}t
•}

1J
' 

ll
K

h
.ai

l:
 
~
:
!
I
I
 

i7'"
.:."

:::.;
;:. 

;.
i:

:r
:1

 

1 
1::

:a
.a

on
:· .

. 
lt
m
~t

l·
 :

m
:!! 

t'W
hm

<l
e 

o
f 
&
~
 ~
~


u
.2

 
<!

11
11 

Vl
t:

i:
l.t

:V
 

I 
h

w
l m

n
T

a
g

t:
;! 
~

~
 

ll
m

. 
~
 

-
tm

~.
pt

~J
!--

'5 
t-1

-tc
 ~
"y
.Q
e
n

: 
Jl

l"
tc

l 
s
~
b


il"
.>

.">
l!1

H
il

i!
J 

u
u

q
!n

ii
fm

t!>
 h

o
ru

 ~
x 
~.

an
d 

th
::: 

U
:::

i~
ll

 
tc

(!
U

ir
en

;;
:n

u
 "f

ro
n;

 t
h:e

 f
rr
~
 .w

:l-
i.;

t:r
,y 

m
 t
m
~
 .r

o 
.
c
m
u
ht

~!
 t

h
e
 'J

ll
!l

'fu
rm

.m
u:

 a
m

i!


"~
~

~. 
T

tm
 ~

r
c
m
n
m:
;.
 1

lu
l 

411
! 
de

f.
.:
te
~~
~ 

.:.
:rr

 :c
ar

re
..:

t:c
tl 
b

~ 
:r

e
si

:n
l!

{!
 T

ilt
' l
£
rf
un
mt
l'
h.
~
 

~
'
l
~

~ 
.t:
O
U
s
t~

l 
~

'i 
~

-'
\
\
~
~

ll
, .

t"
.J

t"
l'

o
f

t~
 b
a
r
i
~
d
t
s
~
 l
m
t
.
n
e
t
~
T
a
h
~

·. 

::s
u1

'V
't1

-'J
th

U
lt'

 
• .

III
W

 p
;.r

yl
oa

d
. 

~
 ~
 

-
A
~
 1

:k
 ;p

ru
jc

m
n3

m
:r

 c
ia

t.:
t 

.l
!i

li.
" 
*

' ~
· D

~J
JI

'I
I:

:I
II

IC
!t

& 
-t

t.
cs

 .
.
 

~
-~
.
f
h
t
-
~
 

c11
 c

a 
c
.c

t 
c 

-.
...

 .... 
' 

c
:
-
r
 ._

..
 ~
 

e
o

r-
.t

• 
D

tr
ec

ll
ve

s 
R

-.
ol

at
..

..
,.

• 
r. 
•
·
-
•
·
 

.
.
 _

 
&

 
..

:.
. .
.
.
.
.
.
.
.
.
.
.
 _
_

 
•
•
 

.....
.....

 __ 
...

. 
.. . 

II
 •• u 

fu
·s

-
•
..

,I
 -o

t•
 ' 

1~
 1

~ 
1

..
 
1~

 
<

;.
ta

tu
• 

D
..

,.
.r

t•
 
~
 

••
 

,_
,_

 
__

__
 

A
 ~

ll
 

In
ti

 
F

..
:l

ll
lv

 R
..

,u
lr

e .
.
.
 ts

;_
O

 
-

..
..

..
..

 
D

E
V

E
L.

ot
>

 
1 
f 

. ., 
l'

tt
()

(M
K

 T
 

, 
I 

0 
· 

~~-
--. 
'9

za
~lo

n o
r 

C
O

N
C

E
P

T
S

 
~
 

C
o

n
ce

 
tu

el
 De

sl~
 n 

ln
fo

r-
u

o
n

 _
..

 
' 

.<
W

dt
tlo

n.
!ll

 c
-c

..
pt

 
r 

' 
J
/ 

D
eW

! 
i i 

A
 U

l 
1

.,
 

1~ 
~ 

.,
 

C
o

n
ce

p
tu

al
 

-
-
-
-

-
-

r 
1 

/
'-

" 
~
 

D
es

ig
n 

D
al

e 
R

ac
o

n
l k

,J
U

r•
 U

o<
v'-

' 
J 

C
o

ni
 ~

no 
!i

o
n

 k
.t

. 
PE

R
FO

R
M

 
1

--
--

' 
A

e
q

u
n

,<
 

1
' 

i 
. -

..
 

IN
T

E
R

-
P

rl
dl

,.,
!n

.>
ry

 O
eo

ig
n
/•

 
! 

,
.
 

DI
SC
I~
II
~~
R!
 h

 
T

u
:,

 a
.'l

d
 "

""
'"

'·
-

1 
S

T
lm

lb
 

l 
t..

 
A

/
 

I I ln
 I F!

l<
:h

Ar
ln

g 
O

..
lo

 
i 

"
~
 

1r 
, 

1r 
dr

 
, 

e1
 m

ln
ar

y
 

j 
k

eo
q

u
ut

 
~<;

 
T

ec
h

n
la

ll
 A

n
al

y
el

s 
La

 
-~
' 

\_
 k

ec
.o

n
ti

Q
U

1"
8l

io
""l

 
1);

1~·
 

D
E

F
IN

E
 

L.J
 

k
:o

n
ce

p
ts

 £
-t

/ 

~
 

C
A

N
D

ID
A

T
E

 
~
T
e
s
t
 R

es
u

lt
s 

..
 0
5

 

O
N

F
IG

U
R

A
T

IO
N 1 

R
eq

u
es

t 
fo
~~
-.
, 

5 

A
 I
U

 
~
 R

ed
ef

in
it

io
n

 

t_~
·~·

aa-
·''

•L,
f~M

~~~
~,D

e~L
io~

III
 __

 ~J
 

F 
~

T
I
!
~

PT
S 

ti
m

e,
 

#
d 

lo
P

-n
cs

. 
n

.u.·
 .0

11
1~

.1
1~

 
of

 ·
tw

s 
~
~
~
i
t
y
 ..

,_
n 

be
 d

es
ct

ih
ed

 »
 a

 &
D

I'.
; :
iD

ct
i~


t«

m
 o

( 
t.l

\1
' 

su
c
c
e
st

 
D

f 
tt

u~
 
~
l
~
t
 

~
f

ci
ll
 t

if
f!

 c
y

.d
t 

<C
O

SI
S.

. 
bu

dF
't 
a
n
a
l
~
.
 

a
a
d
~
-
-
.
.

.
~
~
-
e
 

li
k
n

 5
 

-
,.Ji

kei
 * 

U
ll
t 

-
-~


.e
ss

!A
b

la
 n

-
t 
J
k
n

 -4
 .

-d
 .
..

.,
. ~
~
 

li
ia

n
 £

1r
l 
~
I
 ·

Ji
be

 
.-s

m 
t 

H
!f 

::
IJ

)W
t\

#i
S.

 
~
 -~
 

li
lt

: 
c 

r 
a b

tc
.n

cs
s 
~
f
 
~
 

•-
I 

..-
' 

pe
rf

or
m

an
ce

 a
nd

 d
~:
si
gn
 r

~:
qu

ir
cm

~:
nt

s 
am

i 
po

rt
ra

ys
 

th
~:

 
in

fo
rm

at
io

n 
in

 
a 

su
it

ab
le

 
fo

rm
, s

uc
h 

as
 s

ch
em

at
ic

 d
ia

gr
am

s,
 p

hy
sk

al
 

an
d 

m
at

he
m

at
ic

al
 m

od
el

s,
 c

om
pu

te
r 

si
m

u
la

ti
on

s,
 a

nd
 l

ay
ou

ts
. 

T
he

 p
or

tr
ay

al
 i

s 
th

e 
ba

si
c 

so
ur

ce
 o

f 
da

ta
 f

or
 i

ni
ti

at
in

g 
P

re
li

m
i

na
ry

 
D

es
ig

n
. 
S
o
m
~
:
 

o
f 

th
e 

o
u

tp
u

ts
 

ar
c 

co
nc

~:
pt

s 
an

d 
te

st
 r

es
ul

ts
 a

nd
 t

he
 r

eq
ue

st
s 

fo
r 

r~
:d
c
fi
ni
ti
on
 

an
d 

co
nt

ig
ur

at
io

:l
 d

l'l
:li

l. 

r 
-·

 
.-.

 

(X
) W
· 

"
0

 
a 

c-t
"

; 
CD

 
t-

O-
~ 

CD
 

J 
1-

f 
..

 

.....
 ~
 

~
~
 

lu
o

iC
 

-

.· 



FTRI1O410000U
8 September 1983

co

_ _ _ _ _~~~1 _ _ _ _ _ _ _ _ _ _ _ (A

z
0

G:U.0 -C z
0
LU

zoo

z
LU

jgilt
4c0

3-65/3-66



FTRI10410000U

8 Septenber 1983

L

AI

.5II hi ,{:!j!I

3-67



FTRI10410000U
8 September 1983

3 ..
alla

r

-a-

c E

:2 

-. 15 v
3 ~ ~~~~ ..2 ,;=,

. J.-

*I I FA I I U£ a I c

rI F

J |,II j I =

0 w S

'<:D *" .74

c_ 
V

.. ~~I =. . _ V.._ -S_- ° -..-1

8~~~~r F 2V 4U

M 0 
c. 10

a U . . .- '

£wp E~ 0-8

3-68



mFTRI10410000ui
8 September 1983

6.a: a.

IL r
WI LU

IAI

*a --

03

zz

00

zz
02

IM.

I VI
Ova U

rzz

U.
uw

3-69



FTR110410000U
8Septemfber 1983

0 c

6 04w

w L - 4)

- U0 
-

____ 
00

00

2 0 a

I.

A I

U zI. I

IL U

J IAJ'
c

It0. Ii I.

.0,Oc ) ' . 0.0'

. 0 C *

ME E

C--
x 0 o = : 1 c 0 a

cc C - 0.-U -,0



FTR110410000U
8 September 1983

z

ot 
AU

IA Z us

Ua

IL-

'OF-

000
46 u 0

3-71/3-7



FTRI1O410000U•
8 September 1983

px

A

al.

I!

a
*i,

il II IL a a is .c

3-7.
'*1. s .!,. 1.+

l+::iA
• .e' t f 'i . o-

3-73



FTRI10410000UJ
________________________________8 Septembier 1983

00 0

Utz

I.--

0 II

5A IAr.

19 
'A

B' '

6 r

E Cc .3. C

(fl 'A~ o > ~ -

<o 0 U3
19-~

IT era~ .. B

0 m 10 T S 2 2 M.2

3-74



FTR1O410000UJ
8 September 1983

00 =00

6u))
0 U I-

zz

w

wzz

Z U

u CA

C 0S

UL

0U,

U z



. . . . ... -

FTR11O410000U_
8 September 1983

LI

oU" J.:"
0= " U" --- =

~~C LO .
*. au , . ...

4-17

3-77



FrR11o410o0ooU8September .1983

4 0

ZOE- 3.

a w

0-J-

Q 0

z

z 

-a

'z Fcc 0

I-A

-g

O0. 0 N
. Zg

c c o

c&~ 0 E"40 1t
'A - 8

Gn c
c 0 rc C.a

Czh E Z

za a3-78 o a If = 1



FTRI1O410o0oOU
8 Septenber 1983

F :.

03 1 zC

pi -

Uf#

usu

3-79/3-80



FTRI110OOOU
8 September 1983

0 '

c Le .1 -
~8

o 41 - S 0

3-81



FTRI1O41000OU
8 September 1983

IP0 0j 0 6 ,- 0 4

%j

o .A

AS.. 4 E;l CU

I> o

.,,,

," 1 . -a

0 o, E r
SIM

.o EC .0 ,
L 

zUA'

wC air go

mj .=.=" .., v6 O

IV l

1 0

"13, E= "3-
9 '-- .- J roo-

L..j 1 A 1V A " 0..2 ='-it

0 13. 
"gso )

Z. 0-sg 0.1~- to 2
o' -a o .S.* e •o . - "

._,= ''.. .. ., CA,'.= = 4-

o 0 c-8
0~ O 8

O2M
CA 0 -

6.2~1. a 1. =-

6C 0 8 1 CUAl 1

> w. .~ .q0L



FTRI10410000UJ
8 September 1983

o ~c

E ~ C

a*:'
.U~a!o t~

op,

a.:
WIf

- 0
52w>

WI

zz

oi w

CO..

a c >

V U

0fju z .
w 2

3-Z/-8

u I

ol1



FTR11OIOOOOU
8 September 1983

,M
c O

IE

SIC S

• o S . oI_

al c S

2.2 ., ;4P ,. a, '. .

.0-- 8. 40 >.: o= E ,. " -

1 C

3-85



FTRI1O41000OU
8 September 1983

E 0

09 x'" "- P
A A .0 ' _ "

0 V-,. 0 t

~c

" ."*O *: ,. .

- 1

'" d ,=0

00

c- 0=o -.

UV

2A W
I a" - t" I-, 

.O. "a3 ,:,

.-.-.' , m,, *V~ a

A* ,-, 3 -86 -

E ,: E x. L.A _E :-; j ,-  " I A -.

G=.g m ,,, 3 t .,
.0 c

PA 0'. eq u

-38

. . . . . .. . .. . . . . . . .0



FTR11O410000U
8 September 1983

Ids
0 e

FA1

) Ii-~ Ii
ii l". .

- . __ _ _ I *

I IJll__ II

II!J z

0

U

z
0
LU@u z
UJ

ata

- Z

U.

3 /

3-87/3-88



I' FTR11041OOOOU
8 September 1983

I)

*= .0

'ji'A
a ) w~

u 8 u6 . 326

1 0b r 7

0 L3 Cc CE

E E oz 2 c U

3-89



FTRI1041000OU
8 September 1983

a~ t;

-. ~.2

z

aE

'o

r jI

W rA E

Moz

x x -J r 0 0 8=

i A 1 - 0 an--Ci-c-**

3-90



FTR11O4100OOU8September 1983

000

U

z 5i

If-

MAI-

a U

u U.
MAU

U'U
No-

Ui

3-93



FTRI10410OOU

8 September 1983

f I

- .=

j) - ,.~~ -: = ._ -.

I. _C .

-v ,

2
•- . - +. - -

+' ~~ ~ I + + m=_ -.

"iE --- -

- .- o
. -.= ?

• II - .. . £+ + o o. o -

=2- _o. , a.
8,, . 2. ..

S"-.4.

CL.cx -- >- Z%. ". *"; -

-X a , u 4 I 3-

_-_______~_.__o_._ a's Z-

c0

o~~u u

a. 0. =~ 9

F ;C c~. -& R 0 -E

, . , , E. . E3
3-92



FTRI1O41J0Ooj
8 September .1983[0

4n 00

CIL lw

z

us

(a

14X I-

3-93/3-94



FTRI1041000OU
8 September 1983

|U

|C

'*C - C U.. _.

L_ W -Ev low r %

E~Q@~ -

3-95



....................
_ . - - - - . - T r . • - -

FTR1IO410000U
8 September 1983

0 gi

* A= .'U

m om z

IT E * o
'AC

aE

CA"

., r=. 9 1 .8 6. 7_ E= .

0 A

.,. 0a

--i ,.- ,, . -, 

., ,, . z

cc 16 u

-
0o w

-00 f

u -9

>-U ..06 c im E. -6*

o ~ ~ ~ .. EA a. r 2

an E

0 . 0-0 .. a



FTR110410000U
8 September 1983

- r

a

_ _ _ usi
__ __ _ -u W

- a - U

tg

U.

3-97



FTR.LIO4100OOU
8 september 1983

1-0 ~ ~ .J.1 2

c ~ ~ V -0

S_ _ _ _ _ rm if

*cc -

-C x

bc__ __ -a a %, LD

IS~~l ; 10 .

0 --W E 0-2-

E 32LU c isi~ E
SOF

o o

P5V! cie l,

SO

3-9



K FTR11041000CXJ
K 8 September 1983

m -A

_____W U.

me u w

0
U.

z wl:w
z0

JU-UJzU.

LLI

3-9



8Septemb~er 1983

-~ .00 0 r

z 12

~~ j2j

zA~I
I-,

104 t

wC

L-r -

I'D2 Z ECQ~E liEt..

CoaC

=-- E

__ _ __ _ <A FA 5, Ut. E.
0 E tC = -

E~ 0 A U - E c !~ E z, '" I .-
- ~ ~ ~ ~ ~ ~ % 'wZ' - .I

~_ M - -

U C:0-CA -u

~E~.C~CC I~~~3A100CU -



FTRUO0410000t
8 September 1983

N in 
400 00

2

aluau). wa P

______ ~ I U , I H0

z
0

w

z
u

z

IL -

ai ~ac -

3-101/3-102



FTRI1041OOOO
8 September 1983

..

i "

'L

I .

• J Si .

v ZO

.- .' ,, .- , a.

3-103



I' FTRI1O41OU
8 September 1983

3~ m~

I.E 3-~. .M

.JIAD

-
U 0

-b CLU,c fU.2
2 c.

Isis 0
U.,

.2 i%-

II

CLC

o co

1!~= t=IC .

-1 -'A 04'



FTRI1O410000tU'I 8 September 1983

3. z3

1 01

Z z
II.

- _ _ _ _ _ _ _ _4-

-C a-Iiil
3-1053-10



FTRIIO41OO0OU

8 September 1983

E 8,g ,, :;

.0 0 c " =

p .1. *.

6 -o
3-0



FTR11O410000U

8 September 1983

- 0

C-C

I ' ' . z,.,I -- J . - : -

1 i- :o.f -"- _ ;

HPic
" - - -J

. E

! ... ...

fill- , -

S0

C~I .0 J!C Z CA-

o to

6. F.
4-

II I aa vi i

SS

C.U .

zazz ft I 'EI5>

3-108



FTRIIO4OOOOU
8 September 1983

In, U)

-!',z
I-

z

0 00

S2

>I

< la

0

>U

z .___ *

., - .

~0

'(-' " 4"..

*3S

°0

3-109/3-110



FTRI1 O410000U
8 September 1983

L.

.0,-

3-111



FTRI10410000UJ
8 September 1983

C 1

I- 
'c

--- 4. 
a.

U Oc
az 8* -a

_____ 

0

U-C (A

fill_ 
.0 tito

____ 
~ 

so

3c 'r" E a__ C- 
c~

SO8 Uc

cc, -cuC 5 t 
9

Oxx ~ ~ taX.

.5- .

Ce C

3-112



FTRI10410000U
8 September 1983

IM

az

U,.

E0U LL~j

ul 14
(AU

lie zULU IZ
U..

all.

I-a0

1. c 0
A 2 L-

z

2 U 

1

<~

U,'

LU At r4
L3-113



° . .. . - .. . .]

FTRI10410000UJ
8 Septemt 1983

- - ---i0 c 0.

_- - -- ii II
- ~~A

0 IL

"---- - I i' '

14c
I accI N~

As C6
_____ ____ ____ ____ ___

N. ago 8,

a~ v 1 .0ge

in 2 E-g.
M* E.i

3-114



FTRI10410000U
8 September 1983

&U

'Aw

'U

-. j

3-1153-11



W. V IV

Ii~uIi!Ihi I

~I.2
80"'S

-~~~ ~ js Rpa .5..

I ic

3-117



UO 114) U) 0

E .2 -

_ _42 
0- op --

I--

-7 W o I

___II: 
J,'MI

cis 4) >%IS I.

______~ 
5I c ..

2 E_ _ e- - S

________SO

e c
ra'C 10

c 0.

A2 m

~E
*~(~ ~ -

(.4 ~~8.5 4.e4

AM x I )

3-118.



ALAA 4 IALA

IIA

z

-C I

z

Aw
P"00

U U

'.4
.................. .

FA

3- 119/3-120



lis

*I I

CL.].

a. e

0. .10 :

A A-
E~ J

.-. * 75 Zs

3-121



.0

--- 4 0

U - C

IV U
ICaE JjJ(A

pwe .6
_____ a

WE

ugh -Cu

ifU

- . . a Uy "

_______ ELJ

. -c ii1 4- ccchIc c 11 , c c -
___ A8a; ' L A 0C

Z low

0 1022a 1
sc .0 0 .0 (

C0.s w .

ED~~ ~ C Cr u

M 0.-.2; 2. I c -0

CA *
£.6 14O. -cS.

;c 00 o- r

w .1 0 A

3-122



000
z Is'I

II
I-

LU'

Zzz

W I-
LU

-c-

lul >C
3i2



cc

Ce - U 5v

ii.O

a. -2

I. 2 6

6i.#

6 N

- -- 4 g...~.J4~cI
OWWO j .E

-4-4'0

ii
-&0

Owe A

gog

Ca C 'a

c~ 
i

151 S- if 1 r..

20a 0 "8., Q '

I~ ~ g u.4cC a r- a.
0Oz .

A r_ cL
E -S E .3-124

LIRc*cA0



aI,

0000
*1>

U, U

Ij

I R

,83 3

U. u

3-125



Iz z

Fr r

'i I BES

3c 0

"; 0). *ccx ~iic
hiD

OE

.06 A OC c -0Z - 0, w

54 2 ~ ~ IU-

." . 1 41 .- o.22 ~ 11.
*0i .

C CX a *. - - C .3-126c



p4c

I-.

4c

l~z

U12

A

wu UUw

3-127/3- 128



C6:

E.!

Ito

3-129

~-121



V 00

c V;

Ii o1D I CC

I 66

0 2

ow.ij~ 0 &CJI .~ E
E c8

3-130



FTR11IO41O0oOU8September 1983

IN n

LT I-f-

z
z

ASL

IM
f-

ww

3-131/3-132



FTRI1O4IO000U
8 September 1983

%I.= .i - '  6°  o
I CL0

0M

.l " =6 2 5 .0
°0 8 - 00

'o .

3-133



FTRIO4IOOOU
8 September 1983

0 E

0> 00 -9

i i - J ? I

- -UI '

S-Fa r

020

2U 0- w - )

oE L

lo DIU vi0 C

_o >
I 0 ,- ._ .

0- 
0

& E2o.

cc~ E
10 r 0

0 -

=- r

0b

E o U. 4= u- 1 o4

CIA-

3-1313



FTRI1O41000OU
8 September 1983

u 4

VIE

(A3W
wto

a iii

II L*4

0

I-

VAl

o-

I"
!" tJ

m

In

3-135/3-136



FTRU1O41000U8 September 1983

I

p

44 A

3-137



FTRI1041000OU
8 September 1983

.44c

am

- a-

I 3a .~ - ,- a

0

Z* M

H) S
K.

ca
> r

cc.= .- 0

13 2

C.S~ 50 M

A rA 0 L.

Pa~ A zv =1
as I'&M--

C z u-
00 vco =cc 0.a

2 ..4' 5 1

= P -1 cc a 0'9t cc

Z% 9.EE

02. E UE'7

> .0

Uj 0 - Eo0J. U U
Cc 00.

3t E3-:38



FTRI1041000OU
8 Septeffber 1983

60 60 A0 A0 A 0 A0 0

0 c

0 r

ULU

IA.
LUU

1000

Cc LU 41 C
C0 ILL

CLC

UL

ECL

a4 0

3-19/314



FTR1IO41OOOOU

8 September 1983

IE

U

2

o 4-s 4 c 2A

• 0 Ia*

E o

~0~0

-z 'Co IsE

='+ =

0.-' o 4)-=. . ' -= 0* 
"  ":

3t Z ; ;,..2a r I' E

L -z .3 1- %

3-141as 'J
.. . .. . . z a i3 . . . . . .. . l, i,2 . . .nl, . . .. . . .



FTRI10410OOOIj
8 September 1.983

II*, J. t
5 to- E T-.

ow 0 -3 '

(A 0

0 - .)

S0 ISW

10c
O ' M . - . -4 0

-2 0 c u.

c w

MEI 0
u 0 c 0I

- -

ox C04 a- L1
rn-I a.C 0 - cc

C>.

EUA -- o&

02 O'0 tU

ra Z a- 
W

IA On.. a a (

IL -c -- 'C C.0 c

3 3-14



FTR11O410ouj-
8 Septemb~er 1983

0c 0 0

___

400

fA -0

Hit

30 3-

>

A0

ui

3-143/3-144



FTRI1O410OOj
8 SePteniber 1983

CA

CA

.

r- IA ' Uo

-- 02

CL- C ' w

E2~ 0 uC p
,j -. two

3-145



F iedl41OOOU
L 8 September 1983

L

0

.00

it a". r 5 s=

I!'~~* .1- --

0

millA ~

-~~ CCL~~

U~~9 .~ i< - EI~~

A ZW 0-

"@8A* ~ UA

~; _

--
8 a~ 0~.q

E

oc .6



8Septemb~er 1983

FTR O0 0O

ifcut

z

elf w

I
3-473j4



FTRI1O410000U
8 September 1983

p

3-149 L



FTRIIO410000U
8 September 1983

-41

--
A: 0

,,. M R A
.U . .' 0.' _-w;" -°"

agoh

-3-13E
3,.1..



FTRI1410000ui
8 September 1983

00 0
SL

Sj15"

m S

_____A

z

U. Ul

U.
A.of
z
U.

ww

8zz

A

3-151



FTR10410000iU
8 September 1983

~i'

i~
s.

ttl

C Z%.2I I

v C

A_ -1i -

a aA
8 0SI 1 u .9Og A

____ ____ ____ ~i E

VE .U AJ

-. -a EEE -jEj~
6..E 2

Z.

iS r4 ~

M P~-'sC
.5~~SA E..Re IS-1  .E~S0

3-152



8 September 1983

-U W

iiin

vi )w

3-15-



FTR10410OOOOU

8 September 1983

0 0

.0

2

C

L =...

U u--

4 0 4
5

itt

w 0 f 0

"S

L a
0 j I:E :

lil~i i 0 ii,:'+

CKA

3--154

U hi j ; i '' -

,.,- I ,"',+':+ .I ,-.°.-,~

0 Ir!e S,S 0 ?"', " ",

3-154



FTR110410000U
8 September 1983

0
101 z

u
w

*Iii 0

z
w

WJ0

z

3-155/3-15



.FTR11O410000U
8 Seteuer 1983

i t

• jj

a! I
11.11-157



FTRIIO410000U

8 September 1983

I

IW

6 a.

Eli!
LI

_ _ _ _ _ _ _ __ iii,
I a

o - %20 0.1

L fl~P3-158



FTRI1041000OU
8 September 1983

c 3

to z
ci

A.u

A u

LIn

3-15-



FTRI1041000OU
8 September 1983

40 T :q : -5II4 2-5 R E
7R~

FA t

as_ 'sn 0

e, ;

r a~ rz~

~1
PA~~&s~- 

.,

ra~a a a64 i

~ ~ 2 ~~ 28
a,, c e

R'o-16E



FTRI1041000OU
8 September 1983

-C 

~i~i ~ah
*i

2 *~Ieta
- l -

z

LU

I-LU

LU

I-

LU

asa
S0

lz

3-161/3-162



- -. - - - -
FTRiiO41OOOOU

8 September 1983

00

r.e

.9 Ac

.E z

0

336

"C I I*I4,*'.0- -: i. •,



FTR±.L410000U8 S ptntba 1983

I-c-

K I i+

I!

% c

0 7n.

cI E

iia'sg.5. ~ A I Z

1-4 LF s a ,0 9m

3-164



FTRI1041000OU
8 September 1983

~4us

ZI-Has
Oc z

C 4~c

(3 U (4

-U I

jilt
4.04

*l -C

3-165



________________________________ 8 FTRI10410000U
________________________________8 September 1983

AA

IA 00 .0 -

.0 t L

toVI. 11 c

C~ al CM

0 0 3
.2 I'sE.0

> a.

NO 4 0

1111 111 &j.J
0 *

3-166~



FTR11041oo0jIJ 08 2etr~- 1983

z 4c

LL
(0

ini

IL-

0

U

=IL

IL to

ww

ICMM
SO f

______ 3_ 167.



FTR10410000uj
I IL 8 September 1983

a C00

f - a

iii .0 - .~ .

p -- - :11 ~ .M

Uz

Cc

c. 10.

6.. I' zU
c .40 z

o H~

*c 20 ~ c %C
E ~ c

-0 c -~ It ~
ac c~mC 0 -a

9,20;

vi0 c 4 5- 6a o2 i

E-a. .0 *

04

ad 8
.2

ad L63-.68



FTR110410OOU
8 September 1983

-A 60A O
>~

00
0: c

MODI

M w

gi 'Aa

W 
-

3-16



* .•" ',,.UIUUUJ8 Septemer 1983

a a a 0 0
72

so I

IAt - 3 .4E30
-''-

E

uu.

I ~0 a0 E

- - _-- -...

*0 c

.5 ILU 5 i1 z2. f 2a

2 -2

n-. 'Z L" =,.. -, .a N 0 -u .2 c

-

?A 
t.

go~m es f u to Q m

c1 v 610
2 U a

_..-~ va -2 -J!7

E4;cj2 S 6 r~

Z Z
<I .2 6ml 0C7

3-170



FTRI1lO4loooou
8 SePtentber 1983

on.

ui u

II

CID -

u a
U I*

3-171



FTRI1O41OO
8 September 1983

C :1 C

cI- 6 - 3

09~c.= --

1' c
19' 8

-iF

IIA
II

--

2%-u a .2 .2x

Gon C. - --zaB

1U - 21
*a -00 ,10 ' -'

.0 o a rd0

42 A -- -72



FTRJ.10410000ui
8 September 1983

1. 
-%

ii
C:z

a t

UL

a - U

L'U

4c log

-.0 4

3- 173/3-174



FTRI1041000OU
8 SOPtsfter 1983

U-

.0- a - 0-- A

7d w C 0! 0

Ic I
a A Ira

r - C..2 0 C.S.h 41!i c c

~ ~ --

-u Vo 2 0

r:~8 I -.1~A c *Lc-m lu U

E5 2 Ll -

EE

0 ac c
fd w% Asm.2 u

3-175



FTR11410000U
8 September 1983

~I atjjc 2A ~
U.

of HILatt !

Z o

120 c

x fa

it da 4.

-Co

in c

CL. . v 1 1 v

0 .0

c as

E z~ -
_ tzn E o.

- -C

.c ~ ..

M c
I. -- _Dc-, z I -C .82

ZZ> o Z17b



FTR110410000U

8 September 1983

911

:16
89'

z

0

A -6

lizz

0. 0

11

3-177/3-178



FTR10.10000 U
8 September 1983

il-s

L 6,

I- "

,54

3117
"+ii'I I | .,, [ fip...

11.' II '~ 1"I~
.L I. . I I

31- 179



FTR141OOOOU
8 Septener 1983

qc

" 'i ' -
E  ..

, 'ii 17-

-T -iOLu

ILU I  I

!l II
3 Ili Jil

3Ij&! -1

.. 3-1flII



FTRIIO4OOOCJtj
8 SePtember 1983

% FA

a

II
z I-C

4*

Uln

3-181



FTRI1O410000U
8 September 1983

I 1I aO

S-4'5 C

--1111
4 6 a *IV.

di-.

Ir:

V.i. d II L'i .I

Imz~yI It, U=- ,,182

3-182



FTRI1.041000OU
8 September 1983

In

j I

Ut -

00

U.

.fil", i
I- l-

IA I- L

4c Ul

z

ata

W U*

IsIsif

i fit

3-183/3-184



FTR1041000OU
8 SOptmnter 1983

8..

3-185



FTRI10410000UI
8 September 1983

SECTION 4
ARCHITECTURE PART-T- Final Report

DOCUMENT REQUEST ORDER FORM

SUBMIT DOCUMENT REQUESTS TO: AFWAL/MLTC
ICAM Program Library
Wright-Patterson AFB OH 45433

VOLUME NUMBER AND CHECKMANAGEMENT NUMBER TITLE OF DOCUMENT (V/)

-IAFAL-TR-3Z-4063
VOLUME I - Architecture Part III Accomplishments

AFWAL-TR-82-4063
VOLUME II - Procedures

AFWAL-TR-82-4063
VOLUME III - Composite Function Model of "Design Product" (DESO)

AFWAL-TR-82-4063
VOLUME IV - Composite Information Model of "Design Product" (DESI)

AFWAL-TR-B2-4063
VOLUME V - Composite Function Model of "Manufacture Product" (MFGO)

AFiAL-TR-8Z-4063
VOLUME VI - Composite Information Model of "Manufacture Product" (MFGI) ( )

AFWAL-TR-8Z-4063
VOLUME VII - MFGO1 Glossary

AFWAL-TR-82-4063
VOLUME VIII - Technology Transfer .

PLEASE PRINT
NAME: MAIL CODE:

TITLE:

PHONE NUMBER:

DEPARThENT:

COMPANY:

STREET OR P.O. BOX:

CITY: STATE: ZIP:REQUIREMENT FOR DOCUMENT

Document(s) requested for the purpose of (intended use and program/project applica-
tion must be provided):

4-1
*US. GOVEfNMENT PIUNTING OFACE-Tnh SW


